Tumor necrosis factor induced release of endothelial cell lipoprotein lipase.
The major functional pool of lipoprotein lipase (LPL) that hydrolyzes triglycerides in circulating lipoproteins is located on the vascular endothelium. The macrophage-secreted cytokine tumor necrosis factor (TNF), a molecule known to affect endothelial cell functions, was used to test the hypothesis that alterations of endothelial cell metabolism regulate the binding of LPL to these cells. TNF addition induced rapid (maximum release at 45 minutes) dissociation of LPL protein and activity from its binding sites on cultured porcine aortic endothelial cells. LPL release by TNF required endothelial cell metabolic event(s) which involved cell secretion. In addition, LPL release was inhibited by pertussis toxin, suggesting the involvement of guanine nucleotide regulatory protein(s). Addition of arachidonic acid, a molecule known to be released by endothelial cells due to phospholipase A2 activation by TNF treatment, released LPL from the cell surface. Furthermore, direct modulation of cellular phospholipase A2 activity also led to changes in the release of LPL. Our studies demonstrate that alterations in the cellular metabolism of endothelial cells, for example, by TNF, may release functional pools of LPL from the vascular endothelium. This decrease in LPL on endothelial cell surfaces might be involved in the development of hypertriglyceridemia and redirection of energy flow during infections and inflammation.